Introduction
The author is not the first to have problems with vertigo. In the first half of the 19th century it was thought that it arose from the stomach or from cerebral congestion. In 1828, Flourens described experiments on pigeons where the semicircular canals were divided but he attributed the ensuing balance problems to the cerebellum.
It seems likely that, in 1860, most of the world believed that acute rotatory vertigo arose from cerebral congestion which was believed to be of three types. It could be simple and transient, possibly heralding a haemorrhage, apoplectiform, indicating that a haemorrhage had occurred or epileptiform congestion, resulting in an isolated fit.
Prosper Meniere
At the age of 61 years, on 8 January 1861, Meniere read a paper to the Imperial Academy of Medicine in Paris entitled 'On a particular type of severe hearing loss resulting from a lesion of the inner ear'. The cases he described were of patients who had recurring attacks suggesting apoplectiform congestion but without any sequelae other than deafness and therefore clearly they were not due to cerebral haemorrhage. He did not get much audience arousal and there was no discussion.
On 15 January, Trousseau read a paper entitled 'Concerning apoplectiform cerebral congestion in its relation to epilepsy' but he did get a discussion that went on each week for 6 weeks. Unfortunately, Meniere was not a member of the Academy, so that, although he was present for the discussions he was not allowed to speak. However, he had a special interest, maybe even a vested interest, in the discussions and he published on 26 January in the Paris Medical Gazette a report of Trousseau's paper and the early discussions. This was the first of five publications by Meniere on this subject in 1861.
He published further papers in February, April and June. These were really supplementary reports where he cited further cases to support his contention that what we now call Meniere's disease arises in the inner ear and not in the brain.
On 21 September his major work on this subject appeared'. This was basically the paper he presented in January and is the paper usually referred to in publications. He changed the title to 'A report on lesions of the inner ear giving rise to symptoms of cerebral congestion of apoplectic type', a change that has confused many since that time. Although most of the cases he reported were consistent with what we would now call Meniere's disease, some others were included. However, he emphasized three points. First, he said that the labyrinth and not the brain is the seat of the problem. Secondly, he stressed the necessity of a detailed history. Thirdly, and in this he appears to have been mistaken, he thought that the correct diagnosis would lead to the correct treatment and avoid the wrong treatment.
Although Meniere's opinion was highly respected by many members of the Academy he never succeeded in becoming a member. In addition to the five publications on vertigo, Meniere had 11 other publications in the Paris Medical Gazette in 1861, five historical, four botanical and two on pellagra, and then early in 1862 he died of pneumonia.
Shortly after that a tendency developed to give the name of Meniere's disease to everything that spins, something that still plagues otologists to this day. Just how far have we come in understanding the mechanism of vertigo? When I use the term vertigo I use it in its widest sense, as synonymous with dizziness and meaning a subjective sense of imbalance.
By and large, there are, basically just two different types of vertigo. Either there is a sensation of rotation, which the patient can usually specify, or else the complaint can be described ultimately as unsteadiness. Both types can be broken down further into two more sub-groups, episodic or sustained. The episodic can be broken down even more into those that are very short-lived, lasting for less than one minute, and those that are not quite so short-lived ( Table 1) .
Pathology of vertigo
It is possible to identify an underlying pathological correlate for most types of vertigo ( Table 2) .
Short-lived rotatory vertigo (less than 60 s)
The short-lived rotatory vertigo which lasts for less than one minute can be accounted for by shortlived depression or stimulation of the labyrinth or its central connections. Benign positional vertigo is probably the best example of this. It was first described by Barany in 1921 who demonstrated that it was head position rather than head movement that caused the dizziness and therefore concluded that the problem arose in the otoliths. The condition was not fully described until 1952 in the now classical paper by Dix and Hallpike''. Their description still stands today and has not been improved upon. In addition, Dix and Hallpike demonstrated a damaged otolith in a postmortem specimen. Schuknecht has gone further by suggesting that, although the original damage occurs in the otolith, the mechanism of the dizziness lies in the posterior semicircular canal. This has been questioned but Gacek has shown that the vertigo can be eliminated by division of the singular nerve, via the middle ear, which suggests that Schuknecht's idea is probably right.
Another short-lived type of vertigo is that due to a labyrinthine fistula where pressure from the meatus can be transmitted via the fistula through to the inner ear, thereby moving the cupula. In Hennebert's sign there is a positive fistula test in the absence of an obvious fistula. This may be due to adhesions in the vestibule or obscure erosion of the bony capsule. The Tullio phenomenon, where dizziness is caused by loud sounds, is essentially the reverse process and usually occurs only with an intact ossicular chain.
The caloric effect is a further type, which can occur in the caloric test, in injudicious syringing of the ear and in an open mastoid cavity on a windy day or being aspirated in the clinic.
Other types of vertigo in this group include alternobaric vertigo, the post-concussional syndrome, vertebro-basilar insufficiency and cervical vertigo. I have reservations about each of these but these are beyond the scope of this paper.
More prolonged episodic rotatory vertigo (minutes to hours)
Episodic rotatory vertigo that lasts for minutes to hours can be attributed to a sudden physiological or biochemical failure of the labyrinth. The best known example of this is Meniere's disease where the basic underlying pathological feature is hydrops of the Journal of the Royal Society of Medicine Volume 83 June 1990 349 endolymphatic system and the symptoms can be explained by changes in endolymph volume with repeated ruptures of the system causing contamination of perilymph by endolymph. Although the failure of the labyrinth may be severe it is readily reversible indicating that it is only a physiological failure.
Syphilitic labyrinthitis starts off with a similar hydrops although involvement of the sensory structures occurs much earlier, often with severe hearing loss quite early in the disease and the condition frequently becomes bilateral.
Delayed endolymphatic hydrops is an uncommon condition. Many years after trauma or viral infection that caused profound hearing loss, one may get episodic vertigo similar to that of Meniere's disease and responding to treatment in a similar way.
To complete this group, there is decompensation of a pre-existing severe labyrinthine lesion and the dizziness that may follow some middle ear surgery.
Prolonged single incident of rotatory vertigo (days to weeks)
The final group of rotatory vertigo is that where the dizziness lasts for days to weeks. In this group there is a consistent clinical picture of severe incapacitating rotatory vertigo, associated with nausea and vomiting, lasting in severe form for a few days and settling over days to weeks, depending on age and motivation. The underlying pathology is some form of destructive lesion of the labyrinth or the vestibular nerve or central connections. Sometimes the cochlea is involved and sometimes it is not.
The most common example of this is vestibular neuronitis, a condition that means different things to different people. The term vestibular neuronitis was probably first used by Hallpike in 1949 at the International Congress in London. Along with Dix, he elaborated on this in their classical paper in 1952 2 , although the meaning of the term has changed over the years. What Dix and Hallpike described in 1952 is now barely recognizable in the most common current use of this term where the symptoms are dramatic and are consistent with a destructive lesion of the labyrinth, without any involvement of the hearing. The course is usually benign with eventual return to more or less normal life.
Trauma causing a destructive labyrinthine lesion may be accidental as in head injury or a complication of ear surgery or may be deliberate as in labyrinthectomy or vestibular nerve section.
Labyrinthine infections usually involve the hearing as well as the balance and may be bacterial or viral.
To complete the list of destructive lesions there are vascular problems and metastatic deposits in the cerebello-pontine angle. Acoustic neurinomata have been described as presenting in this manner but this is extremely rare.
Unsteadiness
The various types of unsteadiness are not so easily classified but some attempt can be made.
Short-lived unsteadiness (seconds)
The unsteadiness that lasts for only a few seconds can be considered to be due to a momentary physiological overload of the vestibular system. A sensation of unsteadiness occurs if, for any reason, the central processor of the vestibular system is being asked to deal with more than it can cope with in the time available. This problem can result from too much input, as in rapid movement, and is especially seen in the elderly. It may result from abnormal input, especially visual. It may also occur from minor inadequacies of the system which may be visual, vestibular or proprioceptive. But in all instances the processing can be done, and, in a matter of seconds, the unsteadiness has passed.
More prolonged episodic unsteadiness (hours to days)
The unsteadiness that goes on for hours to days forms a more disparate group that is not so easily classified. It may be due to drugs, which may be self inflicted or iatrogenic. It may be due to travel sickness, to a perilymph fistula, to active chronic suppurative otitis media, to decompensation of a pre-existing lesion, to hyperventilation, or it may be functional.
Prolonged unsteadiness (weeks to months)
Finally, there is the group where the unsteadiness goes on for weeks or months and where the problem is due to vestibular inadequacy. There are many causes, some of which have other features which lead one to the diagnosis. Many of these will need neurological investigations and it will often be obvious that this is so.
Vestibular inadequacy is seen in the elderly, following the administration of drugs where the effect may be metabolic or destructive, in central nervous system lesions and associated with toxic products from chronic middle ear infection.
Principles of management of vertigo
There are essentially six principles which apply to most, if not all, types of dizziness.
First one must treat the cause, but there are many times where either one does not know this or where it has long since passed.
The reason for the severe rotatory dizziness in labyrinthine vertigo is the disproportion in the rate of impulses coming to the vestibular nuclei from the two sides. Suppression of the whole vestibular system by labyrinthine sedative drugs reduces the disproportion between the two sides and therefore reduces the sensation of dizziness. The second principle therefore is to suppress the whole vestibular system.
These patients may have a severe emotional upset and suppressing this is very important. Usually this is done by listening, discussion and reassurance.
Fourthly, the simple passage of time will often resolve the problem in labyrinthine vertigo.
The fifth principle, surgery, is only rarely required to deal with dizziness and in most types has no place at all.
Finally, one must admit that in many cases there is no specific treatment to offer other than reassurance about any underlying conditions and the advice that the patient will have to live with the problem. However, one form of treatment that is often overlooked is the walking stick which can be invaluable as a rehabilitative tool.
Surgical treatment of Meniere's disease From the earliest times some form of surgery has been offered to these patients. In 1877 Gowers reported that blistering of the mastoid was an effective treatment. In 1903 Babinski reported the efficacy of repeated lumbar puncture. In 1907 Wilson Parry reported the use of the seton, which is a thread or tape which he inserted in a subcutaneous tract over the nape of the neck. This created suppuration which drained spontaneously. He even reported a case where the vertigo returned after the seton came out; it was reinserted and the vertigo settled.
Space does not permit a detailed look at the history of surgery but Crockett reported removal of the stapes in 1903, the first labyrinthectomy was in 1904, and the first account of division of the 8th cranial nerve was also in 1904.
Barany exposed the posterior fossa dura as a form of treatment around 1912, and Georges Portmann decompressed the endolymphatic system in 1927. He was impressed by the results but this procedure didn't really gain widespread acceptance until the sixties and since then has been modified many times.
Endolymphatic sac surgery has been widely performed but, in the author's opinion, is lacking in logic and in clearcut evidence that it is effective. Published reports on its efficacy are suspect because of the variability in patient selection. There have been only two trials, one controlled prospectively and the other retrospectively and then only partially controlled, but neither shows that surgery on the sac has any specific effects. The published results in almost all operations for Meniere's disease usually report success in at least 66%, regardless of the procedure. That these published reports are suspect can be seen in these surgical models.
Surgical models
Let us consider two hypothetical operations for Meniere's disease, one that is of doubtful value and the other that is undoubtedly efficacious. For the purposes of this discussion, both are considered to be without significant complications. Although there is some variation among surgeons about the numbers of patients who are offered surgery, this usually seems to be about 20%. For the purposes of this present discussion, let us assume that we have 100 patients and that because of the persistence or severity of their vertigo, 20% are considered to need surgery. This assumes that 80% recover spontaneously or at least do not develop incapacitating vertigo.
In the doubtful operation, on the basis of published reports, one can expect about one-third to fail to get a good improvement, in other words about seven patients. Therefore, out of the initial 100, 20 need surgery, and out of this 20, 7 patients fail to respond, ie 65% success and 35% failure from the conservative operation. However, the 35% failure amounts to only 7 cases out of the initial 100, in other words the overall failure rate is really only 7%. In the effective operation, let us assume that we get only four failures and therefore a success rate of 80%.
The effect of changing the proportion of patients operated upon is quite dramatic. Had the surgeon offered the doubtful operation to one-third of his patients, and had the offer been accepted, there still would have been only 7 failures. Consequently, the operation would have been successful in 26, or 78%. If the operation is catted out on half the patients, the success rate increases to 86% and if the surgeon offers it to all, and all accept, he still has only 7 failures, because this operation does no harm, and consequently, his surgical success rate is 93%. This is now much better than the results from the hypothetical effective operation. Simply by increasingly enthusiastic selection of cases the results from the same operation get better and better.
If a very conservative surgeon operates on only 10% of his cases, he is still likely to get the same 7 cases failing. He is going to have a failure rate of 70% and a success rate of only 30%. (This assumption is not completely valid as the 7 cases who will fail will not necessarily be included in the group for surgery, but it illustrates the point sufficiently to be accepted for the purposes of the present discussion.) In summary, when considering this hypothetical operation, we see that the manner of selection from the total population with the condition, is the most important determining factor in the statistical success or failure of the operation. Consequently, most of the results published so far on endolymphatic sac surgery are essentially meaningless as regards the efficacy of the operation. This is not to say that saccus decompression has no effect; the answer is simply not known. It seems to help in that patients often feel better shortly after surgery but there must be considerable doubt both about its efficacy and how it works.
Clinical material
The controlled trial in Copenhagen" showed that simple cortical mastoidectomy gave results comparable to those with endolymphatic sac surgery. A decision was therefore taken that in Belfast this procedure would be carried out, not as a trial but as a form of treatment. (See Kerr et al. 4 for a full defence of this decision.)
Fourteen patients are reviewed, whose Meniere's disease had not responded to the full medical treatment that tradition recommends even if proof of efficacy is lacking. Their vertigo was so incapacitating that surgery was indicated for its relief but their hearing was such that labyrinthectomy was contraindicated. The surgical options were explained to these patients. Vestibular neurectomy was presented as the procedure with high expectations of controlling the vertigo but with all the attendant surgical risks and rehabilitation associated with this procedure. It appeared that in two-thirds there was the possibility that the less hazardous procedure of cortical mastoidectomy would control their symptoms, thereby avoiding the major procedure. It was explained that there was one chance in three that further surgery would be required. All 14 accepted the lesser option and had a cortical mastoidectomy.
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The median duration of symptoms prior to surgery was 7 years and in all the disease had been active for at least 3 years. At one year, vertigo was improved in nine (64%), hearing improved in eight (57%) and tinnitus in four (29%). After three years, six (43%)of the 14 patients had suffered from continued severe vertigo and had required some form of destructive surgery; this meant that eight (57%) were spared destructive surgery with all the operative risks and the rehabilitation that would have been required from vestibular nerve section.
Discussion
What can be deduced from this small series of mastoid operations for Meniere's disease? Probably, in itself, not very much. This is neither a controlled trial nor does it show the full spectrum of Meniere's disease. What has been shown is that even in those cases where the disease was so severe that major destructive surgery was deemed to be indicated, non-specific surgery effected relief in 57% after three years. But without reference to the total population of Meniere's disease patients, this says little about the efficacy of surgery. Information on the proportion of patients subjected to surgery and a consideration of those not subjected to surgery is needed to decide if any specific operation is of value. However, in the light of all that has been said earlier, these data support the thesis that endolymphatic sac surgery is at best non-specific and at worst of no value.
Until a study is made of all the cases of Meniere's disease in a community and all are followed up, including those who recover, and until a properly controlled trial is carried out of surgery against non-intervention, doubt will persist about the efficacy of saccus surgery and indeed most other forms of treatment.
